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CRYSTAL- FACE wea her support &
itsrdeinflignt dannng

Renne HAKkirk
Space Physics Research [ nstitu @ NASA- Ames

Forecasting and fligt dann ng chdlengesinCRYSTAL- FACE
A proposed appr oach toflight dann ng and coor d nati on

Out 9 de support and FAA interacti on

South Horida WX pred cahlity

Sd enceteamgu dance and forecast products

Actionitens



For ecasting and flight pl ann ng chalengesin
CRYSTAL- FACE

Convecti ve and anvil phenonenol ogy VERY difficut toforecadt,
dt hough convective eemronnent reasonald y pred ctad e

Need for oneor noreflight dan ad ust mernts once arcrat are
a rborne

South Horidaisanactivear traffic zone (bdow FL290) withlittle
roomfor nmaneuver on heavy weat her days

A hdf DOZEN arcrat wth wderange o ar speeds, ya tight
coor d nati on a necesstyfor sone saertific god s



An approachtofligt dannng

Pre-arranged yet naxi ndly flexide ooord nated fli ght

o ans: Keepthemsnpl €

Weat her gu dance gener ated by saenceteami n consultai on
wthlocad prafessiond forecasters

| nflight adj ustment of fligt dans by Hight Shentis
wor kingfrom NPOL radar & Gound SteWest

Ti rdy natificaion o M ssons Goupa Mam ARTCC

and .take advantagedo predctadedenents d souh Horida neteord ogy



Proposed organ zationfor flight p ann ng and in-
flight coor d nati on

Key West flight pl anning group: Mssonsdertists Nisson
Manager, araaft saertid and representai vefrom ground Steteam

W\eat her support team Nisson Meeardogs (R Sdkirk) dus
raaingteans of 34 suppart sdertigseach

Ground gtefligt coord nationteam Hight sdertis (Dave
Sar), NPOL radar goup (John Gerlach), Arcardt Gomnun caions Sed did
(1 V Nysrom) inconsultaionwth gound gtesa ertids

FAAMssons Goup- Mam ARTCC (Hank Tracy & d.)
Outsde net support resources. USN NWS forecasters



Out si de WX gu dance

USN Key West \Weather Detachment (N MOD): Hight day
bri &i ngs
NWS Mam WFQ Shedu ed phone consutationwth Lead

Forecaster (asssedby U of Mam grad sudent under drection of
B Abrecht)

NWS Key West WFQ @Gu dance over Hori daBay and Keys;
poss de accesstotheir dfice and AW PS consd e post-t akeoff

ATC Interaction

WorkwthM am ARTCC MssonG oup tofadlitaear contrdler
s &fi ng and flight change requests on flight days

USN Key West TARPON M litary Radar Unit ( MRU) has
j urisd ction over dfshoreWar ning areas



FAA Inte action

USN Key Wst weaher deachnent (NLMOD) : Hight day briefi ngs

NWS Mam W-Q Shedu ed phone consutationwth Lead
Forecaster (asssedby U of Mam grad sudent under drection of
B Abrecht)

NWS Key West WFQ @Gu dance over Hori daBay and Keys;
poss de accesstotheir dfice and AW PS consd e post-t akeoff



Poss bl eflight dann ng deas onflow
(nomnd ti nnngs)

DEQ S ON T ME FRAME
CHOOSE predefined profile set 18 UT = 14LT
SET norningl cadtine (Day-1)

ASSEMBLE | aes wea her gu dance
BR EFflight dannng g oup

1330 UT =930 LT

NOTI FY FAA Mssions Goup o predefinedfligit dan 14 UT =10 LT
REFINE predefined flight profile set 15 UT =10 LT
HLEflight dans 15UT =10 LT
TAKEOFF (eg R3ealia, WB-57!ad) ~18 UT =~14 LT

ASSESS devd opnent on NPOL radar and d her red-ti ne obser vai ons, assentl e
nowcasts

.= lowand h dcprdile ADIUST MENTS ~17-19 UT
(Aradt ARR VE & od ay pa )
. . ~19 UT =15 LT
RECOMMEND profile changes to pilots

Rldas REQUEST prdfil e changes fromATC



Predidcdabledaments d the South Horida
convecti ve environment

Domnance d thed und sealreezefaang

(R aivdy) weak synopticscdeandtenpord variaality in
sumnerti ne eestelyreg ne

Wel | -docunernted wea her reg nes: e g Banchard and Lopez
Lasd nmosgue bu unfamy dstribued
Synopicscdefaangrdaivdy weak |ov wnd shear, weak T
g ad ents



Number of pixelsC

Number of pixelsC

D und vaiaality d cd ddoud aea over SouhH arida
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3 year frequency o cdd T, & dund pesk (67PM LDT)
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Weat her support teamtasks: d urnd anvl fligts

Provide next day s outl ook for cha ce o flight prdfile
sute Type d convective reg ne —day before

Brief flignt plannersfaor ti nnng and | ocati on of ater noon
devdopnent tosd et takedf tine and first (delay) pa nt
— nornngd fligt

Arrange consutaions wth Navy farecaster — norn ng

o fligt

Contact NWS for gudance —Mam WF O: norn ng of
flight, Key West WF O: during flight



Sdlitel nagery, met produas andd annngtools

G oup Per sonnd Tods Sour ces R oducts
*Near-real time satellite imagery, radiances, and
U W . Mcl DAS GOES derived cloud properties (1 hr)
Sconsi N |§ ":‘Ct[(emﬁ:?n od 2{'\?&;2 «Satellite winds in near real time from GOES
/SSEC - Antonetia \;]\vaat o d *MODIS radiances (2 hours of overpass)
page ' *Ground site location MODIS radiances (on the fly)
. Minni . GOES-8 *Mc near-real-time displays wit

P. Minnis a'\r/]k;' DAS% McIDAS GOES I-time displ h

B. Smith, Jr fliysht MODI S derived products
NASA LaRC | D. Young cA . - -

L. Nguyen pl anni ng CERES plus soundings, weather data analysis

. Nguy

D. Wang Web page AVHRR -Web access to animations, MODIS, AVHRR, etc.

R. Selkirk AMes *Real-time Florida peninsula-scale pix and
NASA ARC L. Pfister gr Ol_Jnd GOES 8 animation for all 5 channels at full resolution

S. Gaines séaion *Near-real time cloud height derivation

P. Newman Goddar d MRF, GEOS 3 | +Global forecast grids up to 5 days
NASA GSFC | L. Lait fli ght grids +Ingest wide variety of ancillary data

S. Pawson pl anner Sound ngs *Flight planner with GUI

Adrian Tuck . NCEP AVN
Aer onony K. Rosenlof I\/Ie'%”\g’k?ga gri ds sound ngs *Global forecast grids up to 5 days
Lab S. Hovde ol anner . -GUI flight planner

E. Ray St pXx




U Wsconar/ SSEC MODI Sdrect readout




Land ey A dliteD sday system

McIDAS Real-Time Display 4 H » r
e B g Rl

NEXRAD: Lwx | AKG DO | CCX |
Lu = h _ =~ |

FEATURES
GOES 1lkm VIS
& 4km IR
15min Animation
Cloud tracking
& motion vector
Enhancements
and Interactive

ICE WATER PATH s analysis
g Multi-spectral
8 3 Model Overlays
Orbital Predict
Access to:
MODIS & AVHRR
Web accessible

) S BT iy
Orbital Predicts|s
TERRA 01/25/02

fromPa M nns d@d.



Mesoscd efaecadi ng

G oup Per sonnd Modd Modd prograniproduds
MMNS *Daily 36-hour fcsts initialized with ETA 32-km @ 00UT
NASA GSFQ Y. Wang Kain-Fritsch 15-km: *Hourly u,v,w,T,q, IWC at 850,400,300 and 200 mb grids
Var yI and D. Starr PLACI.E land Sflc_; -Sellected cross-s§ctions |
_bulk mlcro_physms * Girds can be delivered Goddard flight planner and other
inner CRgid(5knm | display systems
Mar yl and/ K. Pickerin .
.g Online MV CO, radon-222, methyl iodide and ozone fields on

Rut gerd G. Stenchikov .
GSEC v W tracea faecas pressure surfaces and X-sections

. Wang

i D. Wang *Near real-time assimilation at 3-km scale w/ 3-D cloud
NASA Lan ' ReLAPS fields
g &y P. Minnis

Hanpton U L Nauven (ARPS nodd *Mesoscale (15 km) fcsts to 48 hours

- Ny *Cloud-scale (5 km) fcsts to 12-15 hours

*Nested grid forecasts @ 3 km; 150 km x 150 km
W. Cotton RAMS nested gid *ETA initialization

Cd arado Sae R .Pielke Todd| *Produce “large-scale” forcings for convective-scale

' ng models, e.g. Penn State LES
U ah S. Krueger NCEP d obd Model column output for evaluation of cloud-resolving

M. Zulauf nodd models




GSFC MMb faecad test case @ 15 01

MM5 forcast at 2100 utc 6/15/01

+ Sebring
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MM5 Simulation of System Sampled on GTE/TRACE-A

Positive definite scheme, grid+subgrid transport

Average: 151 (obs.)), 151 (model) Average: 236 (obs.), 197 (model)
Initial: 101 Initial: 93
50 100 150 200 250 300 350 50 100 150 200 250 300 350
CO mixing ratio(ppbv) at Z=9.5 km CO mixing ratio(ppbv) at Z=11 km

fromK Rckering U Mryl ad



ReLAPS nodd vs Sdlite Jy 2001

CRYSTAL-FACE Region: 5 km Grid
06 h Forecast valid 217 14 July 2001

21:00Z Sot 14 Jul 2001 t=21800.0 = (6:00:00)
CRYSTAL-FACE Region: 13 km Grid .
21 h Ferecast valid 212 18 July 2001 4800 50
21:00Z Wed 18 Jul 200 t=75800.0 s (21:00:00)
oY . 15.
1440.0 : £00.0
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o50.0
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Vert. Integ Condensate (kg/m2, shaded) Min=0. Mox=0.506 (hm
Vert. Integ Condensote (kg/m2, shaded) Min=—.203E—03 Max=58.9

Run by Donghai at NASA/LaRC  arps2001071800A  Plak: 2002/01/26 21:21US fEaztarn

Fun by Donghai at NASA/LaRC  arpaZ001G71MSE  Plok 200270125 21:




M crophyscd and d oud nodd faecasing and gu dance

G oup Per sonnd Modd Modd progranmiproduds
Penn S ae J. Harrington S evens LES nodd Cloud microphysics for interpretation of ELDORA
Bulk microphysics data

Ca arado B. Toon Subvisdedrrus *Aerosol burden guidance (with J. Prospero/U.
J. Smith inepdadion Miami) and forecasts (with D. Westphal, NRL-
P. Colarco Saharan dust nodding and | Monterey)
B. Gramblin gui dance *Locations of subvisible cirrus from satellite obs
M. Trebella

ARQ GSFC H. Selkirk Anmes GSFC convecti ve *Forecasts of convective influence over greater
L. Pfister irfluencetrgedaymodd | Florida region

P. Newman

*Downstream dispersion of anvil air parcels




Penn State LES simulation of roll convection
(lce Water Path)

IWP (g m”-2, shaded) and Average w (m s”-1, contoured)

East-West [km]

North-South [km]



Convecti vei rfl uence
WB- 57F ACCENT misson Gulf d Mexicg 23 April ‘99

6-daytrgectories a 338K
ter mnatingin5°x5° gri d box
(over 20000trg ectori es)

Ti me 9ncel ast convecti ve encounter a 338 K

(WB-57Fflight track in purde
L Higa/R Hkrk ARC



Convecti ve sour ces 60 hours upstreama fligt pah
(08 UT 21 April ‘99

fromL Higea/R Hkirk ARC



What needs to be done

Cortinue i nvestigations d sou h Hari dawea her pred dability
wthhgaaicd wedaher and satdlitedaa

pred dion d Banchard & Lopez scenari os

d gingu shla ge-scd e charad erigics d wdespread ner ged anv| days fromisd a ed
anvil days

Assenmbl e faecad lri & ngteans frompeop e ga ngto Key
West - vd untears encour aged
Forecasting andflight dannng wthheaicd daa(ddy
20017?) exerd se BEFORE mnsg on

tertaivdy nnd May & sone certrd | ocaion

ind udeflignt danners nodd ers WK group and gl ds
Continue i nteaadions with Ms3ons Goup & FAA -

devd op DOABLE coord naedflight prdilesutes
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